The Twin Paradox is one of the most fascinating paradoxes in physics. In Special Relativity, the paradox arises due to the nonexistence of a preferred frame of reference, resulting in both twins observing that he or she is younger than the other twin. Nonetheless, it is commonly agreed that the "traveling" twin returns younger than the "staying" twin. The prevailing solution is obtained by deviating from the relativity principle and assuming that the "staying" twin's frame is preferred over the "traveling" twin's frame. Here I describe a newly proposed relativity theory, termed Information Relativity (IR) and show that it solves the twin paradox symmetrically, with the twins aging equally.
Introduction
The Twin Paradox is undoubtedly the most famous thought experiment in physics. The enormous literature about it renders any attempt to review it almost impossible. In the Twin Paradox, one of two twins stays on Earth while the other twin travels at near the speed of light to a distant star and returns to earth. According to Special Relativity, the twin who stayed on earth will measure a time dilation given by ′ = 1 √1 − ( ) 2 
⁄
, where t and ′ are the durations of the round trip from earth and back, measured in the internal frames of the remaining and the traveling twins, respectively; v is the spaceship velocity and c is the velocity of light. The paradox lies in the fact that from the point of view of the traveling twin, the "staying" twin is the one experienced as distancing away and then returning back with the same relative velocity v.
Thus, the traveling twin will measure an equal time dilation of
Hence the paradox, since upon their reunion, each of the twins will find the other one younger than him-or herself. It is worth noting that a similar argument was proposed more than half a century ago by the late Herbert Dingle, who served as president of the Royal Astronomical Society. In a paper published in 1962 in Nature [1] , and in several subsequent writings [2] [3] [4] behind the clock that has not been moved' [5] .
Several studies [e.g., 6, 7] has pointed that the essence of the Twin Paradox is the impossibility of simultaneity between the clocks of the two twins. But why should time dilation work in favor of the traveling twin, who becomes younger? This question could not be explained only by reference to the impossibility of simultaneity. Einstein justified his solution using an example in which one observer is located on the Earth's equator and the other is located at one of Earth's poles. According to Einstein, "a balance-wheel clock (Unruhuhr) that is located at the Earth's equator must be very slightly slower than an absolutely identical clock, subjected to otherwise identical conditions, that is located at one of the Earth's poles" [8] . This solution of the paradox 4 assumes arbitrarily that the clock at the pole is "stationary", while the clock at the equator is the "moving" one. Such assumption is in complete contradiction with the principle of relativity, according to which an observer at the internal frame of the equator, will observe that the equator's clock is "stationary", while the pole's clock is "moving". In fact, the example brought by Einstein is irrelevant to the twin paradox, since in the paradox the two clocks should start from one location, from which the "traveling" clock moves in a closed curve and returns to the internal frame of the "staying" clock.
Einstein's confidence in his solution of the paradox, namely that the twin in the spaceship will return younger, has made him go as far as to speculate about the possibility of utilizing the time dilation on earth for a possible construction of a time-dilation machine. In a speech delivered in 1911 at the Naturforschende Gesellschaft in Zurich, Einstein is quoted to have said: "Were we,
for example, to place a living organism in a box and make it perform the same to-and-fro motion as the clock discussed above, it would be possible to have this organism return to its original starting point after an arbitrarily long flight having undergone an arbitrarily small change, while identically constituted organisms that remained at rest at the point of origin have long since given way to new generations" [9] .
The main point here is that the Twin Paradox is unsolvable within the framework of special Relativity, unless we make the assumption of a preferred frame of reference, which stands in diametrical opposition to the mere principle of relativity. In the Earth's pole-equator example, relativity implies that while an observer located at the pole will observe that the observer at the equator is rotating with an angular velocity w (or velocity v = w R, where R is the Earth radius at the equator), the observer located at the equator will observe that the one at the pole is rotating in an opposite direction with the same velocity.
Other attempts to solve the twin paradox evoke the relativity of accelerating frames. As mentioned before, Einstein himself, after developing General Relativity, resorted to this explanation in 1918, when he argued that since one of the clocks is in an accelerated frame of reference, the postulates of the Special Theory of Relativity do not apply to it and so 'no contradictions in the foundations of the theory can be construed' [6, 10] . More recent attempts which evoke General Relativity are aplenty [e.g., [11] [12] [13] [14] .
The acceleration argument, although reverted to by Einstein, could be easily dismissed by making the distance between Earth and the remote star long enough to render the acceleration effect arbitrarily small [15] . Moreover, any solution based on an acceleration effect could be dismissed on the bases of symmetry. In the absence of a preferred frame of reference, the reversal of the direction of movement is also relative, with no way to determine who turns 5 around and who does not. This implies that any possible effect of acceleration should be canceled out.
Other attempts to solve the paradox in the framework of circular [e.g., 16] or another closedcurve motion will not be reviewed here. In fact, solution of the paradox in a linear motion seems sufficient, since its extension to the case of angular motion is quite straightforward.
Here I propose a solution to the paradox, based on a new theory of relativity for inertial systems, termed Information Relativity (IR). The theory, detailed elsewhere [17] , diverges from Where β = .
Notably, eq. (1) is fundamentally different from the famous prediction of SR. Note that equation (1) holds close resemblance to the Doppler formula [19, 20] . The Doppler Formula predicts a red-or blueshift depending on whether the wave source is departing or approaching the observer. Similarly, eq. (1) predicts that the time duration of an event on a moving frame is dilated or contracted depending on whether the frame is departing or approaching the observer. 
Information Relativity Solution of the Twin Paradox
To apply IR to the twin paradox, consider the example in Fig.2 , in which one twin (Joe) stays at Earth (the "staying twin), and the other twin (Jane, the "traveling" twin) travels at high velocity to a very distant star and returns back to Earth at the same velocity. 
Earth → Star
The signal indicating the arrival of Jane at the star will arrive at Earth with a delay of s., where d
is the distance between Earth and the star, and c is the velocity of light (both measured at the Earth's frame).
Denote by 2 ⃗⃗⃗⃗⃗ and 2 ′ ⃗⃗⃗⃗ Jane's arrival times at the star, as measured by the "staying" and the "travelling" twins, respectively. We can write 2 ⃗⃗⃗⃗⃗ = 2 ′ ⃗⃗⃗⃗ + , or:
We also have
Star → Earth
The "staying" twin receives the signal indicating that the "travelling" twin has departed from the distant star with delay of . This makes him conclude that his "travelling" twin has departed from the star later by s. We also have:
Earth → Star → Earth
The total time measured by the "staying" brother is:
While the total time measured by the "travelling" brother is:
Substituting Thus, the twins age equally.
Obviously, the solution presented here contradicts the widely accepted solution, according to which the "traveling" twin returns younger than the "staying" twin. The reader is left to decide between two options: (a) that the "staying" twin, together with all the inhabitants of Earth, including distant organisms who could not be possibly aware of that the "traveling" twin has left Earth, should grow in age more than the "traveling" twin, implying that she in fact will return to the future. (b) That, in accordance with the relativity principle, the two twins undergo similar physical occurrences, and as result, similar biological processes, resulting in them growing equally. The first option has two obvious advantages: (1) It was advocated by Albert Einstein (2) It continues to spark the imagination of science-fiction writers and cinematographers. Its huge drawback is that it doesn't make any sense!
